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Human Motion Data Acquiring and Analyzing Method for
Humanoid Robot Motion Designing
ZHANG Li-Ge'  BI Shu-Sheng!  GAO Jin-Lei!
Abstract The methods of human motion data acquiring and analyzing for humanoid robot based on human motion

capture are presented in this paper. Firstly, human motion data are obtained through a motion capture system, and the
data of simplified human-humanoid model are outputted using motion redirection technique. Secondly, inverse kinematic
solving method of humanoid robot based on human motion data is presented, and the joint angle of humanoid robot is
obtained. Thirdly, motion trajectory adapting to humanoid robot is obtained after kinematic constraints and stability
adjustment. Finally, the effectiveness of the proposed method is illustrated by simulations and experiments of Chinese

Kungfu “sword” using a 32 DOF (Degree of freedom) humanoid robot.
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Fig.1 Process of human motion data acquiring
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Fig.2 Simplied human-humanoid model and

the skeleton structure
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HIERARCHY
ROOT Hips
OFFSET 000 000  0.00
CHANNELS 6 Xposition Y position Zposition Zrotation Xrotation Yrotation
JOINT Chest
OFFSET 0000000 6275751 0.000000
CHANNELS 3 Zrotation Xrofation Yrotation
JOINT Neck
OFFSET 0.000000 14296947 0.000000
CHANNELS 3 Zrotation Xrofation Yrotation
(a) BVH SCH# s — o)
(a) First part of BVH file
MOTION
Frames: 2
Fra 0.04166667
~9.533684 4.447926 —0.566564 ~7.757381 ~1.735414 89.207932 9.763572
6289016 ~L825344 6106647 3976997 -3.706973 —~6.474916
S14391472 -3.461282 16.504230 3973544 ~3.805107 22.204674
2.533497 -28.283911  6.862538 6191492 4448771 -16292816
2951538 -3.418231 7.634442 11325822 5.149696 ~23.069189
18.352753 ~15.051558 7514462 8.397663 2953842 7213992
2494318 ~1543435 2970936 -25.086460 4195537 -1.752307
7.093068 -1507232 2633332 3.858087 0256802 7.892136
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2.505003 ~1.625679 2430162 ~27.579708 3852241 -1.80524
12520144 -1.653632 2.688550 4545600 0.206320 8.031574
13.837914 -28922058  2.077955 -9.176716 7.166249 -5.170825
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(b) Second part of BVH file
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Fig.4 Local coordinates of simplied

human-humanoid model
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Fig.5 Sketch map of humanoid robot arm’s DOF
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Table 1 Joint angle ranges of humanoid robot arm
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Fig.6 The procedure of humanoid robot motion

data acquiring
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Table 2 Parameters of humanoid robot

ZH 3k LISE T PN N 2
KJf (mm) 220 541 540 315 315 135
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(a) “Sword” performed by human actor
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(c) “Sword” performed by humanoid robot
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Fig.7 “Sword” performed by human actor and

humanoid robot
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